Introduction
In various articles published over the last two decades or so, Frederik Kortlandt (1978 Kortlandt ( , 1988 Kortlandt ( , 1991 reaffirmed 1996 , 2000 , building on his theory that the Proto-Indo-European (PIE) mediae were preglottalized voiced stops (Kortlandt 1978 (Kortlandt and more especially 1981 (Kortlandt , 1985 1 has claimed, contrary to the traditional view (e.g. Voyles 1992, 1 For detailed refutation of most of the arguments for this contained in Kortlandt's 1981 and 1985 papers, including demonstrations that the preglottalization is secondary in Slavic and Sindhi, see Woodhouse 1996 . A hint of the precariousness of Kortlandt's preglottalic reconstruction emerges when part of Kortlandt's evidence for it, viz. the gemination in Swedish skepp ›ship‹, vecka ›week‹, droppe ›drop‹ (Kortlandt 1988, p. 8; 2000, p. 7, 9 ) is temporarily hived off to support n-gemination (Kortlandt 1991, p. 3) . Other evidence allegedly attesting preglottalization in Germanic (Kortlandt 1985, p. 195Ð197; 1988, p. 6Ð 8; 2000, p. 7 f.) represents instead various well known strategies for shutting down or shutting off voice before the onset of a voiceless stop. These strategies are not confined to Germanic and Armenian. Preaspiration, e.g., is known in some Amerindian languages and in Gaelic (Henton/Ladefoged/Maddieson 1992, p. 68Ð70; Ladefoged/Maddieson 1996, p. 49) . Closure of the glottis during the articulation of unaspirated voiceless stops occurs in Hindi (Dixit 1979, p. 426 f.) . Judging by Hindi pam ខ c/pā m ខ c ›five‹, tīn ›three‹, cā r ›four‹, kaun ›who‹, these stops go back to PIE tenues, not mediae. The English »glottal stop before tautosyllabic voiceless plosive«, which Gimson (1962, p. 152) describes as »increasingly typical of many types of British English« (suggesting it is an innovation) is simply part of a general glottal preparation for the laryngeal setting of the consonant. Before voiced or lenis consonants in closed syllables this glottal preparation leads to lengthening of the vowel (Gimson 1962, p. 147) , which to my ear is often pronounced with creaky voice similar to that heard before a glottalized voiceless stop (Ladefoged/Maddieson 1996, p. 73 ) (on creaky voiced stops as descendants of preglottalized stops or injectives, see Goblirsch 1999, p. 120) . Jones (1957, p. 154) Woodhouse 1995 Woodhouse a, 1997 Woodhouse , and 1998 . Key points are that Verner's law split the voiceless spirants from Grimm's law into fortis and lenis varieties, the latter being originally voiceless but subject to voicing because of their reduced stridency. Verner's law also split the inherited voiced obstruents into voiced implosives (fortes) and spirants (lenes) and in principle split all other consonants other hand those wishing to promote preglottalized asperae (preglottalized ›mediae aspiratae‹) may feel some gratitude to Kortlandt for pushing the connection between injection and aspiration so hard. 2 Mottausch's (1999, p. 61, fn. 40 ) apparent attribution of this belief to me is due to computer error (exactly the same citation »Woodhouse 1995: 178 ff.« appears correctly in his Anm. 42). Note also that Mottausch's cross-reference here to Anm. 81 should read »Anm. 82«. 3 In what follows these will be conventionally termed ›voiced‹ since the fortis/lenis distinction is used for a different purpose. 4 Mottausch (1999, p. 47 as well into fortis and lenis varieties with the same positional distribution deriving from the place of the PIE accent. As will be shown, apart from the argument for voiced stops in word-initial position, with which I am in principle in agreement, 5 Kortlandt's arguments are all inconclusive except for his principal conclusion based on Kluge's law, which is untenable. In fact a partial return to a form of Kluge's formulation that also takes account of Lühr's (1988, p. 192Ð195) various concerns results in the provision of material support (apparently, for the first time, cf. Goblirsch 1999, p. 126) , for the notion that Verner's law affected more than just the reflexes of the PIE tenues and *s.
2. Criticism of the arguments against the existence of voiced spirants in Germanic 2.1. It is convenient to begin with Kortlandt's (1988, p. 4 [point 6] ) argument based on the final consonants of ON batt ›bound‹, helt ›held‹, Goth. haihald (a ghost word, according to Lehmann 1986, p. 173 s. v . haldan Ð so better gastaistald ›acquired‹ [Neh. 5:16]), as well as Goth. faifalþ ›folded‹ and ON fell (< *felþ). As it happens, these items agree precisely with Moulton's (1954, p. 40 [ by Verner's law in these environments, in other words its friction was considerably less strident than that of its nonlenited counterpart so that when it began to be voiced in any particular morph (on the gradualness of this process see Woodhouse 1998, p. 198, 204 f.) it was perceived and reproduced as a voiced stop in conformity with the prevailing phonotaxis of the language.
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A glance at Moulton's (1954, p . 40) table 6 shows that the postnasal environment possessed this property for all three of the original PGm. voiced stops (or four if the labiovelar is counted separately) all of which remained stops in this environment. The same mechanism for voicing with concomitant occlusivization by Verner's law, as indicated above for the dental, will apply to the labial and velar lenited spirants in this environment as well. The extension of this property to the dental obstruent in the post-/l/ environment is a special case resulting from the apical contact characteristic of the lateral resonant.
The Germanic facts seem to speak for themselves, yet Kortlandt has chosen to generalize the occlusion seen in these restricted environments to every other environment. This makes it essential to indicate the contemporary phonotactic support and a cross-linguistic parallel Ð at least for the inhibition of spirantization of postnasal voiced stops.
First the phonotactics. Before any consonant shifting had taken place in Germanic the combination N + voiceless spirant was already well represented by the sequences /ns/, /ms/, e.g., Goth. ansts ›favour‹, hansa ›band, cohort, multitude‹, uns ›us‹, OHG funs ›ready‹, gans ›goose‹, wunsken ›wish‹, unst ›storm‹, ams(a)la ›ousel‹, to which can be added the pre-lenition forerunner of Goth. mins / minz ›less‹ and its derivative *mensnónom (Goth. minznan) ›decrease‹ together with *memsóm (Goth. mimz) ›meat‹. For the sequence /ls/ there is at least Goth. (acc. sg.) hals, NHG Hals, etc., ›neck‹. Thus the way was already prepared for the development of voiceless spirants from the PIE tenues in virtually all positions including postnasally and after /l/, whereas there was no precedent for clusters of the type N + voiced spirant until postnasal *s had become voiced in a relatively restricted number of cases as a result of Verner's law, e.g. in Goth. mimz ›meat›, minz ›less‹, minznan ›decrease‹ (Streitberg 1963, p. 125; 1928, p. 95) .
The cross-linguistic parallel is offered by historical Greek, where there was a general spirantization of the voiceless aspirates and plain voiced stops of Classical times, the change being inhibited after nasal only in the case of the voiced stops (Thumb 1964, p. 18 f.) . This is probably because the spirantization of the Greek voiced stops was due to loss of the occlusion by lenition; such a loss would be inhibited by the occlusion of a contiguous nasal. The voiceless spirants, on the other hand, developed from voiceless aspirates by assimilation of the aspiration to the occlusion, resulting no doubt in affrication before the occlusion was generally abandoned. The parallel with Germanic regarding the origin and the distribution of the two sets of spirants is thus relatively close.
7 A further factor contributing to this phenomenon in both Germanic and Greek may be that the auditory difference between stop and spirant following homorganic nasal is so much greater when both stop and spirant are voiceless than when both are voiced, which in turn may be a function of the greater rate of airflow possible when voice is not being produced.
A word is necessary at this point concerning the precise nature of the lenited voiced stops in these clusters. They may not have been phonetically implosives (though such clusters are possible, e.g. in Masai and Werizoid, see Woodhouse 1997, p. 387, fn. 36) . Indeed implosion may have been given up in all clusters of asperae with resonants once the clusters of PIE mediae with resonants had devoiced (as in, e.g., PGm. *þank(i)ja-›think‹, cf. Latin tongeō ›know‹, etc.). The precise role of Verner's law with respect to the aspera clusters would then be to reimpose implosion on the fortis clusters and, in conjunction with the voicing of the contiguous resonant, to maintain the voic-ing of the lenis clusters. Otherwise the latter would have become liable to devoicing, as happened to geminated voiced stops formed during this period (see also 3.2 below, where further evidence and argument is presented for a closer bond between the consonants in lenited clusters than in fortis clusters).
The above arguments support the conclusion that the final stops of ON batt, helt, Goth. »haihald«, gastaistald represent a well known development in specific environments, and cannot therefore be taken as indicative of the general situation in other, unrelated environments.
2.2. Kortlandt (1988 Kortlandt ( , p. 4 [point 4] = 1978 alleges that the simplest way to account for the difference in the preterite suffixes in ON (pret.) deilda ›divide‹ and vald Ða ›choose‹, etc., is to assume intervocalic spirantization of an assumed stop *d (stage 3 below) between successive processes of syncope of the original *i of the suffix (stages 2 and 4). Equally simple on paper, however, since it requires the same number of steps, is the assumption of postconsonantal occlusivization of an assumed spirant *d Ð at the same chronological point (stage 3). But that is not the end of the story. The traditional scheme in my interpretation is actually simpler because the on-paper occlusivization between stages 2 and 3 must fall during the Verner period just discussed (2.1 above) when the sequence **ld Ð was phonotactically impossible. Consequently this is not a separate development but an automatic consequence of the prevailing phonotaxis. Stages 2 and 3 can therefore be collapsed into a single stage, so that my interpretation requires only the following three stages against Kortland's four: Consequently, following the phonotactic principle established above (2.1), the eventual result of Verner's law was to replace the original voiceless dental spirant of (dat. sg.) *faþri ›father‹ with the voiced dental stop yielding *fadri, which therefore retained its dental to participate in the later Norse shift of *dr > d
Ðr, orthographic ·þÒ in feþr. On the other hand the intervocalic voiceless dental spirant in *hwaþar-›which‹ and *fiþú r-›four‹, after lenition and voicing, remained a spirant, i.e. *d Ð, which later »was lost before r when the intervening vowel was syncopated« (Kortlandt 1988, p. 4) .
The example with original PGm. */d/, ON veþr, may illustrate the same rule of phonotaxis, although as I have indicated elsewhere (Woodhouse 2000, p. 224, fn. 39 ) the comparative evidence indicates root accent for this word, i.e. the occlusive realization of its medial dental is doubly guaranteed. Consequently it was not subject to syncope.
As to the probable Celtic loan ON leþr, it is unclear what point Kortlandt intends to make with it. Since the word appears to be immune from the voicing effects of Verner's law in High German and English (cf. OHG ledar, leder, MHG leder, OE led Ðer, OFris. lether) it presumably had fortis voiceless spirant in PGm., and this was never subject to loss before contiguous /r/. Hence it survived in the ON word where it underwent subsequent voicing.
2.4. Finally in this group we examine ON enn ›still‹ beside endr ›again‹, OHG enti ›earlier‹, etc. (Kortlandt 1988, p. 5 (Gordon 1957 (Gordon [1962 , p. 287 f.). It is curious that Kortlandt (1988, p. 9, fn. 4; 1996, p. 54 ) is prepared to find an unnecessary early retraction of accent in Gothic to account for several peculiarities in that language, 10 but cannot allow the attitudinal word enn ›still‹ and its cognate endr ›again‹ to represent an intra-Germanic, semantically driven, prosodic alternation between innovative *á nþi and inherited *anþí, when evidence for the validity of such an alternation can be found in other attitudinal expressions, e.g. in the partial prosodic differentiation of the idiomatic meanings of English after all: oxytone after á ll = ›as we know; as you can see; don't you agree?‹, etc., vs. variable after á ll/á fter all = ›as it turned out despite indications to the contrary‹, cf.: Kortlandt (1991, p. 1 ) that the preferred formulation of the phenomenon is that of Friedrich Kluge (1884, p. 168Ð174) and that consequently the name »Kluge's law« should be revived for it. Kluge's formulation sees the gemination as the result of the assimilation of the n of an accented n-suffix to any immediately preceding obstruent during the interval between Verner's law and the Grimm's law devoicing of the mediae inherited from PIE. Both Lühr and Kortlandt find problems with Kluge's formulation within a traditional framework of Germanic obstruent development.
3.2. Lühr (1988, p. 192) , questioning the failure of PGm. *sek w ní-to undergo gemination by Kluge's law, resulting instead, via *seg Ð w ni-, in Goth. siuns ›appearance, sight, vision‹, etc.
11 (cf. *sek w -›see‹), doubts the wisdom of retaining the accent condition indicated above (3.1). Lühr's reasoning is as follows. If the accent condition is correct then Kluge's law must be dated after the PIE tenues had yielded voiced spirants and after the labiovelar voiced spirant had become Gothic /w/ = u in siuns, etc., by which time, Lühr feels, the old PIE style of accent can no longer be guaranteed to operate in Germanic. This conclusion is reinforced by Lühr's (1988, p. 194 f.) belief that n-assimilation is not an appropriate characterization of the development, citing *Cn > Nn in Latin (where C and N are homorganic (e.g. *swopno-> somnus ›sleep‹), and that a viable alternative is found in the process whereby Old Indic CR > Middle Indic CC (e.g. Skt. svapna > Pali soppa ›sleep‹) allegedly via *CCR, as spellings like Skt. aggni-(for agni-) are held to show. This leads Lühr to date Kluge's law to the period following the Grimm devoicing of the mediae.
Lühr's input for Kluge's law thus comprises voiceless stops as well as voiced spirants, which I think is correct. What is wrong is Lühr's assumption that the doubling should require consonants of a certain minimum strength, since, as she admits, this forces Lühr to the a priori unlikely conclusion that the Germanic voiced spirants were stronger than the voiceless spirants. This conclusion is made even more unlikely by the fact that it contradicts the Verner principle, i.e. these so called ›weaker‹ voiceless spirants, together with the other obstruents not subject to gemination, are the fortes left behind by Verner's law, while the allegedly ›stronger‹ n-geminated consonants are the remains of the Verner lenes. Moreover, the cited Latin assimilation need not be decisive for Germanic Ð it represents after all a progressive assimilation of the stop to the nasal, which is not what Kluge specified (see 3.1 above).
Clearly Kluge's law can be reformulated in descriptive terms thus: the Verner fortes maintain their separateness from the contiguous nasal, which would also be fortis (see 1. above; Woodhouse 1998, p. 217 f.); the lenes, in contact with a lenis nasal, do not. It therefore seems probable that a fortis obstruent followed by contiguous fortis n remained the final of the accented syllable it had belonged to, i.e. was separated from the nasal by syllable boundary. A lenis obstruent followed by contiguous lenis n, on the other hand, may have become the onset of the following accented syllable or, more probably, the lenis cluster itself was shared as an indissoluble whole between the two syllables.
12 This led to a two-way assimilation: the nasal acquired the place of articulation of the obstruent and the obstruent adopted the oral occlusion of the nasal if it was a voiced spirant. If the obstruent was a voiceless lenis stop it may have adopted something of the voicing of the nasal and become a voiced lenis stop.
John Stewart (1989, p. 230Ð238) has described voiced lenis stops in Kwa, a Niger-Congo language. These stops make the auditory impression of being intermediate between the plain voiced stop and the homorganic nasal stop and they are cross-linguistically less marked and more stable than their voiceless counterparts. These properties would seem to make them likely continuants of voiceless lenited stops in stop-plus-nasal clusters. And since they are articulated with less muscular tension and lower oral cavity air pressure than the fortis stops, their voicing would appear to be less energetic, which would make them likely candidates for devoicing when the lenition was given up. Stewart himself proposes that these stops be reconstructed for the PIE mediae specifically to account for their development into the Germanic tenues. It seems likely then that the continuants of both kinds of lenited obstruents in these obstruent-plus-nasal clusters were, at least for a time, voiced lenis stops.
In the chronological table below, however, I have, for reasons of typographical simplicity, symbolized the immediate products of the gemination of the new Germanic tenues with the underdotted voiced symbols usually reserved for voiceless lenes. In the case of the spirants I have also allowed for a period of transition from a plainer kind of voiced stop to the voiced lenis, since they were also located in a leniting environment.
The next stage was presumably loss of nasality in these clusters, followed by devoicing, which in my conception can have been part of an ongoing application of Grimm devoicing. 13 The reason for this is that my chronology (Woodhouse 2000, p. 225, fn. 40 ; table 1 below) already specifies that the fortis asperae remain implosives (thus acting to devoice new plain voiced stops entering the system) 14 until after Verner voicing is completed.
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13 Denton (2000) , basing herself on the results of experiments in articulatory phonetics, appears to suggest the devoicing may have been via spontaneous fortitioning rather than true gemination. 14 This incidentally is the explanation of the stops in Goth. Kreks < Graecus [gre kus] ›Greek‹. The initial plain voiced stop /g/ shifts partly because of the implosives in the system, partly because Gothic ears are still more sensitive to the lack of implosion than the presence of voice. The medial /k/ does not shift because the PIE tenues have completed their shift to spirants and the system possesses a /k/ which, apart from aspiration in some areas, survives intact in most varieties of Germanic to the present day. Consequently, this item does not prove spirant pronunciation of Goth. /g-/ (pace Goblirsch 1999, p. 130; Mottausch 1999, p. 74; etc.) . 15 It will be remembered that the persistence of these implosives until this point was originally specified to take care of dialectal alveolarity The first stage in this scenario Ð the elimination of the syllable boundary between lenis obstruent and nasal Ð no doubt took place while the PIE accent was still operative and thus came hard on the heels of the Verner lenition. In the case of spirants the two-way assimilation probably only took place when the spirant was, or had become, voiced.
on apical stops resulting from the post-Verner reshuffle of voiced obstruents (Woodhouse 1998, p. 218 f.) .
The final stage of Kluge's law should probably be placed chronologically after the development of initial-syllable stress, more or less as Lühr suggests, and near the start of the Gothic migration (which comes before the end of Verner voicing), 16 because most of the developing Kluge material in Gothic did not survive this upheaval. 17 Finally Lühr (1988, p. 192) has pointed out that the output of Kluge's law does not merge with the product of *-mn-> *-b Ðn-, which is found in Gothic as well. This presents no problem since nothing prevents the transition of Kluge *b Ðn to *bm from being completed before *mn > *b Ðn.
3.3. Kortlandt (1991, p. 2 f.) claims that attempts to account for the processes involved in Kluge's law are »unsatisfactory« if it is assumed that the input for the law includes spirants. In Kortlandt's view the chief difficulty here is: how to account for the devoicing of the geminates by Grimm's law if Grimm's law was also required to produce the spirants in the first place. The arguments presented above (3.2) have overcome this difficulty and shown that Lühr's principled inclusion of the prototype of Goth. siuns invalidates Kortlandt's interpretation of Kluge's law and thus destroys the most solid foundation 16 It is important to note that this date is connected with the end of Verner voicing in Gothic, not its beginning in Germanic. 17 The only secure Gothic example seems to be þairko ›hole‹ beside þairh ›through‹. Lühr (1988, p. 192, 249 ) seems inclined to include skatts ›money, coin‹ < *skad Ð/tna-(my deceased friend Albert Speirs used to hint at a connection with Eng. scad ›a large number or quantity‹, especially in the plural in the phrase scads of money) and a hypothetical *hwapp-< Greek καπν ´ς ›smoke, mist‹ in Goth. af apjan (trans.) ›choke‹, af apnan (intrans.) ›id.‹, all of which may or may not attest a domain of Kluge in Gothic extending slightly beyond the PIE tenues. If it does not, then it is doubtful whether much weight should be placed on this statistically feeble fact. For some opinions as to why Gothic has no verbs with gemination see Fagan (1989, p. 54 ).
Kortlandt has been able to construct for his proposition that Verner's law preceded the Grimm spirantization of the PIE tenues. 
Conclusion
Thus none of Kortlandt's arguments for Verner's law to be reordered before tenuis spirantization by Grimm's law is compelling. Naturally I do not claim that this constitutes proof that Verner's law postdated Grimm's spirantization of tenues. I do, however, claim: (1) that Lühr has shown that Kluge's law postdates both Verner's law and the Grimm spirantization; consequently Kortlandt's scheme needs to be rethought; (2) that my chronology provides unforced answers to all the problems raised in this connection by both Lühr and Kortlandt; 19 (3) that »before r« is a new environment in which PGm. */d/ was not spirantized by Verner's law; it is to be added to »after l« (for */d/) and to »after nasal« for the voiced stops in general; (4) that if most of the stages of Kluge's law required the fortis/lenis distribution of obstruents that was the reflex of the PIE accent, and not the presence of the PIE accent itself, this constitutes proof that Verner's law applied to all three of the original series of Germanic obstruents, a proposition that has hitherto lacked material support;
18 It is curious that Kortlandt himself did not notice this: his 1991 paper is, after all, replete with such irrelevant information as the numbers of footnotes and pages of bibliography to be found in Lühr's 1988 monograph. Incidentally, Kortlandt's (1991, p. 3) sentence: »After Verner's law had ›das Gebiet der tönenden Verschlußlaute erweitert‹ (as Kluge put it)« must be a slip of the pen: Kluge's (1884, p. 174 ) phrase refers to the operation of his own law, not Verner's, as is clear from Kortlandt's correct quotation of the context on the first page of the same paper (1991, p. 1). 19 It may or may not be an advantage that in my interpretation the Grimm spirantization of the PIE tenues and devoicing of the PIE mediae, the Verner lenition and the onset of Kluge's law all predate the onset of attested dialectal differentiation within Germanic, whereas Voyles (1992, p. 39, 41Ð44) has Kluge and Verner postdating divergent prosodic developments in East Germanic, while Kortlandt (1988) appears to have Verner's, Grimm's and Kluge's laws all postdating these East Germanic developments, unless his laconic statement there (p. 9, fn. 4) is intended to be the equivalent of his precisely indicated 1996 scheme in which only Grimm's law takes place after the breakup of Germanic.
(5) that since under Kluge's law an n retains or loses its independence from a contiguous obstruent in exactly the same way as the obstruent behaves with respect to the n, there are grounds for claiming this as evidence of accent determined fortition/lenition of n as well, thus expanding the Verner principle beyond the confines of the obstruents.
